Activation of microglia by human neuromelanin is NF-kappaB dependent and involves p38 mitogen-activated protein kinase: implications for Parkinson's disease.
It has been suggested that microglial inflammation augments the progression of Parkinson's disease (PD). However, endogenous factors initiating microglial activation are largely unknown. We therefore investigated the effects of human neuromelanin (NM) on the release of neurotoxic mediators and the underlying signaling pathways from rat microglia in vitro. The addition of NM to microglial cultures induced positive chemotactic effects, activated the proinflammatory transcription factor nuclear factor kappaB (NF-kappaB) via phosphorylation and degradation of the inhibitor protein kappaB (IkappaB), and led to an up-regulation of tumor necrosis factor alpha, interleukin-6, and nitric oxide. The impairment of NF-kappaB function by the IkappaB kinase inhibitor sulfasalazine was paralleled by a decline in neurotoxic mediators. NM also activated p38 mitogen-activated protein kinase (MAPK), the inhibition of this pathway by SB203580 diminished phosphorylation of the transactivation domain of the p65 subunit of NF-kappaB. These findings demonstrate a crucial role of NM in the pathogenesis of PD by augmentation of microglial activation, leading to a vicious cycle of neuronal death, exposure of additional neuromelanin, and chronification of inflammation. The antagonization of microglial activation by a pharmacological intervention targeting microglial NF-kappaB or p38 MAPK could point to additional venues in the treatment of PD.